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Sir: 

I, Prof Dr. Jiirgen Wienands, Ph.D. declare and state as follows: 

1 . I am currently a professor of cellular and molecular immunology and the 
head of the Department of Cellular & Molecular Immimology at the Gottingen 
University, Faculty of Medicine, where I operate a laboratory that studies physiology and 
patho-physiology of B cells with genetic and biochemical methods including mouse and 
cell culture methods. 1 have also authored or co-authored numerous articles in this field. 
A copy of my professional CV is attached hereto as Exhibit A. 



2. 1 reviewed U.S. Patent Application No. 1 0/590,2 1 1 , entitled "Methods for 
genetic diversification in gene conversion-active cells" and published as WO 
2005/080552. 



3 . I was asked by the Applicant's representative to comment on the questions 
raised by the Examiner during the prosecution of U.S. 10/590,21 1. 

4. In the present application, a reciprocal relationship between gene 
conversion and hypermutation in gene conversion- active cells was established. See WO 
2005/080552, page 9, lines 6-11. This means that if there are no gene conversion donors 
in the immunoglobulin locus of such a cell, the locus becomes hypermutation active. 

5. Gene conversion functions only between highly homologous sequences, 
such as the pseudo-V genes (gene conversion donors) and the V gene (gene conversion 
recipient) in the case of the immunoglobulin locus. Hypermutation, also called somatic 
hypermutation, as a process of highly frequent mutagenesis that takes place in the 
immunoglobulin locus of higher eukaryotes and ranges between 10"^ to 10"^ per bp 

per generation. In contrast, the rate of spontaneous mutation in the mouse and human is 
estimated to be about 10"* per bp per generation. See Drake et al. Rates of Spontaneous 
Mutation, (1998) Genetics 148:1667-1687. Somatic hypermutation is thus not a 
somewhat increased spontaneous mutation rate, but a different phenomenon. 

6. In light of the specification, hypermutation in a cell capable of gene 
conversion can be obtained by inserting a target nucleic acid into the immunoglobulin 
locus of a gene conversion-active cell. See WO 2005/080552, page 1 1, lines 19-26, 
original claim 29. 

7. In this situation, the transgene (foreign sequence) becomes a potential 
recipient of gene conversion events. However, as the transgene does not have any gene 
conversion donors in the locus (because it is not homologous to the endogenous gene 
conversion donors, the pseudo-V genes), it gets diversified not by gene conversion, but 
by hypermutation. 

8. For a transgene in an otherwise unmodified immunoglobulin locus, there 
are no adjacent donor sequences. Therefore, for the transgene, any gene conversion 
donors are effectively removed due to their lack of homology with the transgene. 
Accordingly, it is not necessary to actually remove the endogenous pseudo-V-genes to 
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have hypermutation of the transgene, as the endogenous pseudo-V-genes are no longer 
gene conversion donors for tiie transgene. 

9. Hypermutation also occurs in the situation where endogenous pseudo-V 
genes (gene conversion donors) are removed and the endogenous V-gene no longer has 
homologous sequence for gene conversion to occur. 

1 0. One example of a lymphoma cell line capable of gene conversion is DT40, 
a cell line derived from a chicken bursal B cell. This cell line is a priory gene conversion 
active; no hypermutation takes place therein. Only upon insertion of a transgene will it 
"switch" from gene conversion of the V-gene to hypermutating the transgene. 

11. In Example 2 of the present application, it is described that new 
fluorescence proteins can be produced by inserting a green fluorescent protein (GFP) 
gene, i.e. the transgene, into the immunoglobulin locus of a DT40 cell using the vector 
depicted in Figure 7A. See WO 2005/080552, page 19, line 25 - page 20, line 12. The 
insertion of GFP in this way does not lead to the deletion of the endogenous pseudo-V 
genes. In the immunoglobulin locus of the genetically modified DT40 cell, GFP becomes 
diversified by hypermutation, leading to new proteins with variations in color, intensity 
and half-life of fluorescence. See WO 2005/080552, Figure 7B. 

12. The system described in Example 2 is also reported in Arakawa et al. , 
Nucleic Acids Research 36(1): el, 2008. As described on pages 3 to 5, the knock-out 
vector, pHypermutl-eGFP, was used to insert a GFP expression construct into the 
immunoglobulin light chain locus of DT40 (IgL*°^'), see Figure 1 A. As can be seen 
from the figure, the part of the IgL locus containing the pseudo-V genes is thereby not 
removed. The authors reported that the GFP expression construct hypermutated at a high 
rate (page 3, right-hang column, second section). The fact that there is no need for 
deleting pseudo-V genes is further confirmed in Blagodatski et al, PLOS Genetics, 2009. 

1 3 . Finally, Activation-Induced Cytidine Deaminase (AID) is a factor that 
regulates both gene conversion and hypermutation in the immunoglobulin locus. AID is 
constitutively expressed m lymphoid cells performing gene conversion or hypermutation. 
This finding was published by Arakawa et al, PLOS Biology, 2004. 
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I hereby state that all statements made herein based on my own personal 
knowledge are true and correct and that all statements based on my information and 
belief are true and correct to the best of my knowledge, and further that all of these 
statements have been made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false statements may jeopardize the 
validity of this application or any patent issued from this application. 




October 25^2010 
Date 



Prof. Dr. Jtirgen Wienands 
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